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CM'.A'S  rALLI3?IC  MISSILE  plans 


Ma  YjSj  V.'ei  Do  Yuan  Zuo  .Hi tod  and  Translated  by  Hang  Chon 

The  Swiss  marine  Intern ati^r.al  Defense  Review  ran  ar.  article  in  its  ITo, 

8  for  1  80  which  discussed  the  development  of  China  in  the  area  of  the 
test  production  of  ballistic  missies  and  satellite  lifting  rockets*  this 
article  Ins  boon  edited  and  translated  below  as  an  offering  for  our  random. 
Me  do  not  offer  this  translation  with  the  Intent  of  expressing  the  vicv.’S 
of  the  Comrade  Editors  of  this  magazine  or  to  v^ify  the  contents  of  the 
report.  *’e  offer  it  for  the  sole  purpose  of  giving  our  readers  some 
foreign  n&te-ial  concerning  China's  aviation  and  space  development  for 
purposes  of  discussion. 

Early  in  1944  the  intelligence  organizations  of  the  Communist  Party  of  China 
had  already  lor. mod  that  the  United  States  was  in  the  midst  of  test  producing  the 
atomic  bomb.  After  tho  first  of  this  now  type  of  weapon,  and  after  the  war  with 
the  appearance  of  reports  con  coming  the  German  V-2  rockets,  it  become  dear  tc  tho 
Communist  Party  of  China  that  those  now  technologies  v/ero  going  to  boo  r.o  a  sovore 
danger  to  their  safety.  Bccmiso  of  this,  after  the  seizuro  of  political  power,  lieu 
China  certainly  needed  to  acquiro  a  thorough  mastery  of  those  now  technologies  in 
order  to  defend  their  nation  and  safeguard  its  independence. 

Because  of  this,  tho  mlovant  agonoios  In  China  undertook  a  mission  to  make 
Chinese  who  wore  receiving  techno  logical  training  in  tho  Hoot  to  include  tho  so 
specialising  in  the  fields  of  missiles  and  nuclear  weapons  return  to  China,  As 
a  first  step,  the  agencies  involved  cane  up  with  a  list  of  over  two  hundred  nnnos, 
Ihsoe  wore  all  Chinese  with  foreign  citizenships  who  wore  working  in  engineering, 
physics  and  mathematics  positions,  Boginning  from  1946  and  with  an  increase  in 
tempo  in  1947#  very  detailed  and  thorough  work  was  ‘one  in  order  to  make  those 
Chinese  with  foreign  citir.an. ships  return  to  China, 

CHE  IK  ST'.HTS  TO  22S7  EICDUC3  I3S3ILV 

During  the  process  of  Chinas  sotting  up  a  military  and  industrial  base,  the 
Soviet  tfciion  supplied  what  was  called  "selfless  ar.d  generous"  support.  However, 
the  Soviets  wore  always  concerned  with  ke  ling  a  monopoly  on  tho  latest  operational 
systems,  *•«•’  this  “ro'’uccd  c -T.tr' dictions.  'hat  th.*  Chinese  got  v  *  a  group  of 
iteno  which  would  no?”  to  bo  elf  irate1.  It  the  futu-c,  and  the  Chinese  s‘.^e;i;,ly 
visited  to  obt  :n  00:10  more  a’v  need  -qui-<  Tnt.  At  one  tine,  t‘ e  Clfneso  stiuh-.t::' 
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at  a  soviet  timing  school— v/hon  tho-e  we~e  no  soviet  sur^rvisory  person' '.el  around— 
ns»de  observations  of  a  V750VK  ground-to-air  nissle  for  several  hours,  ^is  incident 
made  the  Soviets  furious,  and  t  ay  sent  the  students  home.  In  1950,  in  the  air¬ 
space  over  J:  1  .ien  and  !n  Zu,  a  Chinese  MBS  and  an  American  F-86  Saber  Jot  from 
Taiwan  had  a  dogfight,  and,  by  accident,  an  Ano-ican  AIM-9  air-to-air  nissle  hit 
its  target  but  did  not  enrlode,  This  nissle  was  lat-'r  sent  to  the  Soviet  Unionf 
however,  several  of  the  key  -arts  of  it  ve-e  taken  by  the  Chinese,  At  that  time, 
the  Soviet  Ifoicn  was  in  the  process  of  tent  producing*  a  model  K-13A  missile  of 
the  sane  kind.  The  components  which  the  Chineso  kept  we-e  the  ones  which  the 
Soviets  needed,  and  the  lack  cf  the::,  had  quite  an  effect  on  the  test  production 
of  the  Soviet  missile. 

In  the  ballistic  missle  ar~a,  the  Soviets  vo-e  even  more  secretive#  33ie 
latest  model  the  Chinese  were  able  to  cot  a  hold  of  v-.s  the  SS-2  ’•Comrade"  missle, 
Hxis  misoile  was  basically  a  version  of  the  V— 2  which  had  been  somewhat  increased 
in  speed  and  sisse.  Its  engine  was  of  the  RD  101  type.  The  thrust  of  this  engine 
was  fo^ty  three  tons;  its  fuel  was  liquid  onygen  and  <)?..&  ethanol,  and  its 
thrust  lasted  two  hundred  and  thirty  oi£it  seoende,  -his  tyre  of  nissle  was  act¬ 
ually  no  more  advanced  tinn  the  types  of  equipment  v-ith  which  Chinese  scholars  had 
beoome  familiar  in  the  United  States  earlier,  however,  the  Chinese  had  produced 
a  rocket  fusel  ape,  some  installation  tools  and  training  methods.  This  formed  a 
etr.rti-g  point  for  the  independent  tost  production  of  Chinese  missiles. 

Because  of  the  fact  t  at  the  Soviets  daily  suspected  more  and  core  strongly 
that  the  Chinese  wore  independently  developing  nuclear  weapons  and  missiles,  they 
•topped  supplying  materials  or.d  technology  to  China,  Kruschcv  decided  to  refuse 
to  supply  to  China  ononples  of  atem  bombs  which  had  already  been  promised  thus 
breaking  ono  of  the  cornerstone  provioi-ns  upon  which  the  Slno-Soviet  alliance 
had  been  based.  Hot  long  after  that,  in  June  of  1959#  aid  in  the  field  of  advanced 
technology  was  also  completely  cut  off.* 

In  thia  period,  the  Chinese  begr n  the  test  production  of  a  tye  of  engine  with 
seventy  tons  of  thrust  to  serve  as  a  basis  for  (stranding  China's  ballistic  missile 
plans,  This  typo  of  engine  could,  if  need  bo,  be  hooked  up  in  series  or  por&llel- 
type  ar-engoaents  and  burned  storable  fuels.  By  the  uoo  of  this  type  of  engine, 
it  was  possible  for  the  Chinese  to  make  a  eonplete  series  of  ballistic  missiles 
and  launch  vehicles  for  Space  flights.  This  was  similar  to  the  method  the  Ihitcd 
States  had  used  in  its  development  of  similar  vehicles.  In  the  Ifaited  States 
the  twenty  seven  tea  B-2  rocket  motor  wait  from  the  Bedstone  missile  through  further 
development  to  beco  x;  the  sirrty  eight  ten  thrust  motor  which  wan  us-'d  in  the  Jwr* 
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Jupiter,  Atlas,  Tit'ut  I  "nd  oth'r  similar  b-.lliotic  missiles. 

The  first  s^ics  of  missiles  which  the  Chinese  r'-ogramed  was  as  presented 
below  (see  the  ap’-endrd  Table  1)* 

(1)  Single  engine  missiles  (seventy  tons  of  take  off  thrust). 

These  were  a  type  of  medium  mGe  ballistic  missiles  ( ITT 'll)  vh’ch  had  a  t’ke 
off  weight  of  25  tons.  They  v/e-e  similar  to  the  Soviet  0T-3  missiles,  and  the 
Chinese  probably  alre  dy  had  some  understanding  of  this  nissile  before  the  break 
With  Moscow.  As  was  the  erse  with  the  S3-J  before  it,  the  SS— 1  v’ : ich  followed 
had  an  engine  which  burned  a  storable  propellent,  and,  for  this  propellent,  the 
Chinese  chose  nitrogen  tetroxide  and  a  nethyl  compound.  Because  of  this,  the  range 
was  capable  of  reaching  1,800  km,  and  the  nissile  could  carry  a  one-ton  fission 
warhead.  The  U.3.  Department  of  Defense  designates  this  ricoile  the  CS^I, 

(2)  Double  Thgine  I  is  iles  (180  tons  of  lift  thruBt) 

Bile  is  a  type  of  intermediate  —  nge  ballistic  nissile  (l?J3H),  and  it  is  not 
much  dif 'orent  from  the  U.S,  Thor  and  Jupiter  nis~ilcs  or  the  Soviet  33-5.  Its 
lift  off  woight  is  50  tens;  its  range  is  2800  km,  and  it  is  carable  of  carrying 
a  two-ton  thermonuclear  warh-r.d  (The  U.S.  designation  for  this  is  CS3-2). 

(?)  4+1  Ehclno  Tvio-st?go  IissiloB  (280  tons  of  lift  off  thrust) 

This  is  a  type  of  intercontinental  ballistic  missile  (iCEi),  and  it  is 
similar  to  tho  Soviet  S3-9  or  the  U.S,  Titsn  II  missiles.  Its  take  off  weight  is 
two  hundred  tons;  its  range  is  ovc*  ten  thousand  km,  and  it  is  capable  of  carrying 
two-ton  thermonuclear  warheads  (The  U.S.  designation  for  this  is  CSS-4).* 

FiJCK  BE  TTDST  PHCDUCTIO!!  0?  ICCS  ILD3  TO  TIC  lAtnJCKDSG  OF  SAT3.'  IT2S 

Bv«n  though  the  resources  of  China  are  limited,  thir  devolorncnt  plan  is 
•till  going  forward  at  a  very  fast  pace;  moreover*  tho  Chinese  have  advanced  cn 
•ven  no-e  agrosoive  pica  for  the  development  of  nuclear  varhsado.  In  the  six 
years  foil: wing  the  break  off  of  relations  with  the  Soviet  Union,  the  Chinese 
had  solved  the  following  problems  one  after  the  othori  th.nt  is*  the  production 
•nd  protection  of  poisonous  sto^nble  now  forma  of  propellent;  after  using  these 
new  types  of  propellent  forms,  there  was  an  increase  in  the  capabilities  of  the  HD- 
101  engine;  end#  tho  Chinese  were  able  to  take  all  the  component  rsarts  and  put 
then  together  into  a  strengthened  nissile  fuselage,  and  so  on  and  so  on.  On  the 
27th  of  October,  1<?66,  GVna  launched  the  Initial  version  of  the  C3S-1  missile. 

It  carried  one  t*..*<sity  to  thi—ty  kilotoa  ~*n~e  fission  warhead  a  ^ngo  of  sir  hundred 
fifty  kiloncte-3  and  lilt  a  t'-get  in  the  Iojnor  area.  The  Cultu-  .1  'Voluticn 


seems  not  to  hove  had  a  vo-y  ln-g»  intact  on  this  ton  nrio-ity  nisnile  pro.'-r-m,  % 
the  end  of  19^9*  the  tost  rvoduction  of  mi  soil^s  nnd  cnrinoa  was  successfully  com¬ 
pleted,  and  prona-mtions  for  -ring  into  rroduction  wc-e  finished. 

On  the  1st  of  November.  1969*  China  launched  its  fi-st  -.r.tellite  precisely 
to  announce  this  newly  acquired  type  of  capability.  'The  launch  vehicle  for  thi3 
satellite  was  created  from  a  C33-1  or  CSS-2  missile  unto  v/hich  was  added  a  second 
stage  of  limited  capabilities;  this  type  of  artuv'enont  was  similar  to  the  e-  rly 
U.S.  Ju-itor-C  and  Juno  launch  vehicles,  1’owevor,  this  time  the  launch  foiled, 
and  the  satellite  did  not  enter  orbit*  On  the  next  try,  success  was  finally  achieved 
on  the  24th  of  Ap-ii,  1980.' 

Judging  from  the  orbit  of  that  satellite,  all  resources  available  at  that  tino 
were  used  in  the  -production  and  test  production  of  th->  missile  involved,  The  CSS-1 
took  the  form  of  the  Soviet  3S-2  which  permitted  the  additional  use  of  several  of 
the  structural  patterns  from  that  missile*  Its  base  diameter  was  1.6  meters,  and 
the  front  of  the  fuselage  was  tapered  to  a  point,'  It  was  equipped  with  carbon  ruddert 
used  in  order  to  adjust  the  direction  of  thrust,  and  the  directional  gear  vao  stowed 
in  empty  spaces  between  the  propellent  storage  containers,  ‘./hen  the  CS3-1  was 
deployed,  it  required  a  large  truck  as  well  as  several  supplementary  fuel  vehicles, 
and  its  launoh  preparations  required  a  lot  of  tine. 

The  C33-2  was  a  “great  leap1*  toward  a  modem  type  of  missile*  Its  diamotor 
vaa  increased  by  fifty  percent  to  2*4  motors.  This  is  approximately  the  same  as 
the  diameter  of  the  Thor  and  S5-5  missiles,  The  diameter  of  tho  rocket  remained 
constant  in  en  axial  direction,  end  tusnablo  anginas  or  .movable  rudders  were  used 
to  adjust  tho  direction  of  thrust.  This  nioaile  is  capable  of  carrying  &  three 
megaton  rrngo  warhead,  The  CS5-2  is  deployed  in  hardened  underground  missile  silos, 
and  it  is  stored  already  fueled,  so  its  response  time  is  much  shorter  than  that  of 
the  CSS-1.* 

The  first  flight  tests  for  C33-2  were  in  1969*  At  that  time,  tho  C3S-1  had 
just  gone  into  production.  After  a  few  limited  test  flights,  tho  CSS-2  also  began 
to  go  into  produo  tied  in  1972.  through  che  entire  decode  of  tho  1970‘s,  tho  CSS-1 
•god  CSS-2  wore  in  ainuit-neous  product,.. 

In  about  this  period,  the  question  if  designing  a  C33-J  came  up.  However, 
because  of  a  shortage  of  manpower,  finances  and  material  resources,  in  tho  decade 
of  the  1970‘s,  the  production  of  large  -ticket  motors  was  only  ablo  to  reach  12 
15  *  year.  One  C5S-4  missile  required  five  engines  of  this  kind,  and,  because  of 
this  fact#  it  is  obvious  that  the  number  of  rocket  on  Chios  being  produced  was  in- 


sufficient,*  Besides  this,  there  ma-  have  been  sono  ^roblenm  v'th  the  Guidance  of 
the  missile  which  needed  to  be  '•olvod,  and,  without  a  solution  of  these  problems, 
it  was  not  possible  for  China  to  have  a  reliable  intercontinental  missile,  Finally, 
by  going  through  sone  effective  diplomatic  m-neuverinc,  the  threat  f r-n  the  United 
States  ceased  to  exist,  and  the  United  States  wa3  one  of  the  likely  tarcets  for 
this  ty^e  of  missile#  Because  of  all  this,  the  CSS-3  was  temporarily  stopped,’ 

Actually,  what  tho  CS3-3  was  really  supposed  to  be  has  never  been  clear,  'The 
greatest  liklihood  is  that  it  is  formed  from  the  addition  of  a  second  starve  to  a 
CSS— 2  missile,  'Whatever  it  may  be,  at  the  end  of  1980,  it  gave  China  an  experimental 
capability  of  launching  a  three  megaton  rr>nge  warhead  more  th-n  6,500  km.  By  the 


Fig  1 

Httcmal  His  silo  Form  Chart  .  Frau  left  to  right  those  are*  tho  Soviet  SS-2, 
and  the  Chinese  CSS-1,  CSS-2,  CSS-3  and  CSS-4* 

end  of  1?75*  there  were  at  lc*st  three  deployment  silos  for  this  type  of  missile 
finished.  Ibis  gave  a  shock  to  U,S,  intelligence  agencies;  however,  nene  of  those 
•Hoe  has  ever  been  fitted  with  a  missile, 

Deepite  the  fnot  that  g-iidance  and  production  limitation  problems  initially 
blocked  the  two  hundred  ton  CSS-4' 8  being  deployed  as  an  intercontinental  ballistic 
aifisile,  it  has  been  possible  to  use  it  to  la.rnch  satellites,  From  1975  to  1970 
the  C35-4  launched  a  aeries  of  five  military  reconnalssncc  satellites  in  tho  weight 
'’•Wge  of  2000  kg,  Anong  tJv'oo,  the  fi-st  ard  thi’-d  satcl^it's  Imtnchad  in  1°75 
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were  not  rccovev*',ble.  :3n  other  three  satellite:!,  lm;nch  'r1  in  the  winters  of  1?7 •■"» 
1977  and  1978  w e^'1  all  recoverable.  These  recovo^i^s  c^r^ied  out  at  two  loca¬ 
tions,  It  is  very  obvious  that  these  satellites  could  bo  used  to  undc"ot'nd  the 
photogr-phic  reconnaissnee  satellites  which  the  nilitary  in  other  countries  had 
deployed;  moreover,  these  satellites  wc-e  also  capable  of  c-.rrying  living 

organisms,  (See  the  appended  Table  2) 

h'ith  the  exception  of  the  Soviet  33-18,  the  CSS-4  is  the  world’s  largest 
nissile.  However,  the  efficiency  of  H3  engines  is  o_uite  low,  and  its  -ay load 
capabilities  are  smaller  by  half  thru  those  of  the  Titan  II  (Its  thrust  tine  is 
28049 0  seconds  and  is  comparable  to  the  J10  seconds  for  the  storable  liquid  fuel 
rockets  in  the  Soviet  l&iion  and  the  Ifaited  States).  Because  of  this,  the  overall 
performance  of  this  nissle  is  not  nuch  different  f~on  that  of  the  Atlas  nissile. 

CHUIA’S  ?UT0?3  PLANS 

Due  to  p-oduction  limitations,  China  cannot  h-lp  but  alternately  develop  mis¬ 
siles  and  its  space  program  becauso  she  cannot  do  both  at  the  sane  time.  From  1971 
to  1975*  the  production  of  the  CSS-1  and  CSS-2  hit  its  peak;  this  wa3  duo  to  the 
fact  that  there  wore  no  satellite  launchings.  Fran  1975  to  1978,  the  focal  point 
was  the  launching  of  military  r-'connai^ance  satellites,  and,  because  of  this  tine 
CSS-3  was  deeaphasized  ,  The  “reduction  levels  for  the  CSS-1  and  CSS-2  also  went 
down. 

Beginning  with  1973#  the  tr.-hasia  on  space  flight  w*s  also  temporarily  stopped, 
end  the  emphasis  was  put  on  military  production  once  again.  By  lay  of  I960  the 
reason  for  the  this  temporary  halt  became  clear  since,  a*  ♦Mt  time,  China  car-iod 
out  two  tests  of  the  CSS-4  oiesile  in  succession.  It  seems  tint  in  deploying  this 
latest  type  of  nissile,  if  the  pace  is  relatively  slow,  then  it  rill  require  two 
or  three  years  before  the  deployment  cm  bo  completed. '  Chi -.a  has  already  announced 
publically  a  gmd  plan  for  the  development  of  a  manned  space  craft  in  the  decade 
of  the  1900*8}  however#  the  nunber  of  launches  pla  ned  is  not  great.  At  present, 
the  Chinese  a  re  in  the  midst  of  doing  research  on  adding  a  liquid  oxygen /hyd  rogen 
fuel  bird  stage  onto  the  CSS-4.  They  Intend  using  tills  vehicle  to  launch  commun¬ 
ication  satellites  and  weather  satellites  into  s’wtionaiy  orbits.  low  altitude 
meteors  logic-1  satellites  are  already  plained  for  the  first  h-lf  of  the  1900’s 
along  witli  manned  spacecraft. 

It  has  often  ben  “©ported  that  the  Chinese  vora  in  the  midst  of  test  pro- 
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ducinc  a  large-scale  colid  fuel  rocket,  -’ho  purpose  of  this  rocket  is  supposed  to 
be  deployment  for  launching  from  cubnarincc  (BUll),  However#  at  p"eccnt  this  objec¬ 
tive  is  in  nc'-d  of  massive  expenditures  of  capital,  end  the  making  of  submarines 
which  con  operate  safely  while  deployed  in  certain  waters  alone  with  making  the 
missiles  aboard  capable  of  hitting  their  rrincipal  targets  in  the  Soviet  Union 
as  well  as  difficulties  in  the  area  of  communications  and  "elated,  natters  all 
make  large  scale  deployment  of  this  type  of  missile  very  difficult.  A  system  which 
is  relatively  more  useful  in  practical  tonus  is  a  land  based  missile  which  i3 
mobile  and  of  intermediate  range.  This  system  is  deployed  in  Xin  Jiang*  has  a  mge 
of  approximately  4000  km  and  poses  a  real  threat  to  the  heartland  of  the  Soviet 
Ifaion. 

The  nuclear  strengths  of  Prance  and  China  are  similar  in  many  ways.  3ae  scope 
of  their  capability  is  about  the  sane  as  that  of  China,  and  both  countries  are 
bendirg  every  effort  to  create  a  deterent  force  the  objective  of  which  is  to  destroy 
the  monopoly  of  the  super-povoro  in  advanced  technology  and  numbers  of  strategic 
weapons.  Iloweve",  at  p'^osent,  the  real  state  of  things  in  China  is  relatively 
weak.  Uie  Chinese  would  have  a  great  deal  of  trouble  thinking  in  terms  of  a  first 
strike,  and  one  cannot  say  for  sure  if  China  actually  possesses  a  credible  deterrent. 
Because  of  this,  China  fervently  hopes  that  she  will  be  able,  after  the  1980*3,  to 
deploy  various  tyres  of  land,  aea  and  air  baaed  miorile  systems  in  order  to  strengthen 
this  type  of  deterrent.' 


(Note:  Pig  2  is  unreadable  exco-t  fo~  a  few  words,  A  trrnclfttimn  of  what  can  be 
made  rut  of  Pig  3  is  incl'-ded  on  the  following  "ago. ) 
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1*  ^*1®  **  China's  3-ace  Iro-yrua  (  lhis  t-blo  rop'-'osentc;  a  guess  by  its  author 
at  the  satellite  pro<r*a  of  China.  It  m»  originally  c— riid  in  y»  Int.-t nUrntf 
HfL.iTV:,1?:  3£&£g)  2.  Satellite  frofi^o  3.  Launch  Tests  4.  Technical  Vests  5.  "dl- 
iUry  ‘‘.’eight  (one  charaote-  unreadable)  intollitoa  5.  Gatollito  hoccve~y  7.  Coo- 
nunicationa  Satellites  0.  ibtcorological  Satellites  q.  Fanned  Spacecraft  10. 
itaonphoric  Satellites  11,  Space  Slight  1?.  '-‘ei^t  of  Satellite  (kg)  1J.  launch 
Veliicle  14.  launch  Derivation  1%  Date  16.  Obit  Riranoters  17.  LV.rcot  Soint 

(ka)  10.  -farthest  feint  (kn)  19,  Period  (nirmtes)  20.  Angle  of  IncUnation 
(The  rest  is  xn’-oadablo. ) 
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